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Abstract 



The area of review is defined by the radial 
distance from waste disposal wells in which the injection 
formation fluid pressure increases sufficiently to force 
formation fluids and/or injected wastes up abandoned well 
bores to contaminate underground sources of drinking 
water. The cost of corrective action required to prevent 
such contamination within the area of review can be con- 
siderable. To minimize the costs associated with subsur- 
face disposal operations an appropriate area of reveiw 
must be adequately defined. This report provides a 
simplified procedure which can be utilized to determine a 
minimum area of review which can be safely applied to a 
given subsurface injection operation. 
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CHAPTER I 
INTRODUCTION 

Introduction 

The increased fluid pressure in a disposal zone 
which results from a waste injection operation may force 
injected and/or formation fluid to migrate up an abandoned 
well bore which penetrates the injection formation. 

Should migration occur, commingling with underground sour- 
ces of drinking water may result. When a waste injection 
well reaches its design life (typically twenty years) the 
radial distance form the injector at which the potential 
for fresh water contamination exists is defined as the area 
of review. Environmental regulations require the well 
operator to take corrective action, as required, at each 
abandoned well within the area of review to insure that 
contamination does not occur. The cost of corrective 
action can be significant. Therefore, it is essential 
that the area of review be adequately defined before 
corrective measures are undertaken. This paper presents a 
simplified procedure which can be utilized to calculate 
the area of review. 

If an abandoned well was not produced, drilling 
mud remains in the well bore since it has no means of 
escape. To evaluate the potential for fluid migration up 
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such a well bore the forces which act on this static mud 
column within the well bore must be determined. In most 
cases the wells were drilled with water base drilling muds 
which develop a gel structure when allowed to remain 
quiescent. To initiate flow up the abandoned well bore 
the fluid pressure in the formation must exceed the sum of 
the static mud column pressure (Ps) and the gel strength 
pressure (Pg). The area of review is defined as that area 
within which the well life formation pressure (Pf) is 
greater than (P s ) + (Pg). 

Theoretical Development 

Figure (1) represents a vertical force diagram of 
the static mud column in an abandoned well bore. The 
equation for the force balance takes the following form, 
w + 2 tt r w hGS = Pf irr w 2 - p t irr w 2 (1-1) 

simplify and let r w = D, equation 1-1 becomes 

2 

p f - P t = 0.052Ph + 4hGS (1-2) 

D 

neglecting surface pressure (Pf) and converting to 

consistent field units, 

P f = 0.052 P min h + 3.33 x 10"3 Gsh (1-3) 

°max 

Where: P s = 0.052 p m f n h — represents the static mud 

column pressure 

Pq = 3.33 x 10“3 Gsh — represents the gel 

D max strength pressure 
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FIGURE 1 
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Force Balance Diagram 



